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1 Executive Summary 

1.1 Overview 

As part of the City of Cambridgeôs (City) on-going climate preparedness and 

resilience planning efforts, the City is conducting an adaptive capacity evaluation 

of the Cambridge Rindge and Latin School (CRLS), War Memorial Recreation 

Center (War Memorial) and Cambridge Public Library complex as a community 

emergency response center. The City has existing plans to use the CRLS and War 

Memorial as an Emergency Shelter and an Emergency Dispensing Site for 

medication. The intent of this study is to expand the Cityôs emergency planning 

work to include the impact of climate change risks on the sheltering and 

dispensing capacity at CRLS and War Memorial, and to identify opportunities to 

enhance the siteôs emergency response functions. 

The focus of this study has been on the buildings and their physical systems, not 

the emergency planning and operational considerations of the site. 

Recommendations for operational enhancements were identified throughout the 

course of this study and meetings with various City officials and have been 

recorded in Section 5. Where applicable, those recommendations have also been 

included in this study. The following table provides a general overview of the 

proposed enhancements for increasing the adaptive capacity of the site, the 

associated complexity of implementation and the recommended ones in red bold. 

 Proposed Enhancement with Recommendations in Red Bold Location Complexity 

Power 1 Back Up Power ï Minimum Upgrade  All Buildings  Low 

2 Back Up Power ï Medium Upgrade All Buildings Medium 

3 Back Up Power ï Maximum Upgrade ï Microgrid  ï Study  All Buildings  High 

4 Solar Photovoltaics on War Memorial roof War Memorial  High 

5 Lighting Upgrades for better control  War Memorial  Medium 

6 Generator Testing ï Load banks All Buildings  Medium 

7 Cogeneration systems CRLS  High 

Medication 8 Additional refrigeration capacity  CRLS Low 

Shelter 9  Structural assessment of War Memorial for Category IV War Memorial Low 

10 Library cooling shelter Library  Low 

11 Dual fuel boilers All Buildings  Medium 

Communications 12 Communication upgrades All Buildings  Low 

Sitewide 13 Backflow prevention on drainage CRLS & WM Low 

14 Flood protection of garage entrance War Memorial Low 

15 Sealing utility conduits, wall penetrations, and structure walls Library  Medium 

16 Anti-seep collars on utility trenches Library  Medium 



  

City of Cambridge Department of Public Works Municipal Facilities Improvement Plan No. 6657 
Adaptive Capacity Report for CRLS, War Memorial and Library  

 

  | Issue | June 28, 2019 | Arup USA, Inc 

\\GLOBAL.ARUP.COM\AMERICAS\JOBS\BOS\240000\245396-00\11 245396-06 CRLS ADAPTIVE REUSE\4 INTERNAL PROJECT DATA\4-05 REPORTS & 

NARRATIVES\ADAPTIVE CAPACITY REPORT - ISSUE.DOCX 

Page 2 

 

1.2 Background Information and Data Collection 

As part of this assessment, the Arup team reviewed climate change projections, 

as-built drawings, site information, and existing emergency shelter and emergency 

dispensing site plans; held two charrettes with City of Cambridge stakeholders; 

set up meetings with City of Cambridge officials; and completed site visits for the 

CRLS, War Memorial, and Library facilities. 

1.2.1 Climate Change Projections 

This adaptive capacity assessment used data provided by the Cambridge Climate 

Change Vulnerability Assessment (CCVA) to understand the climate change risks 

associated with rising temperatures, extreme precipitation, and sea level rise and 

storm surge. This climate change data was reviewed against the site and 

infrastructure to understand the potential direct impacts to the complex as well as 

the overall impacts to the community that may result in increased reliance on this 

facility. The following table outlines the climate change risks that were 

considered.  

Climate Change 

Impacts 

CRLS Complex Community 

Temperature 

(Extreme Heat) 

No increased risk at the site compared to 

the community as a whole. There may be 

increased demand on energy and cooling 

infrastructure, and the current shelter may 

see more frequent use as a cooling shelter. 

By 2070, there is potential for a 600% 

increase in the number of extreme heat 

days over 90 degrees, from approximately 

11 days annually to close to 70 days per 

year. 

Precipitation Limited expected flood impacts to the 

buildings, but access to the site may be 

affected.  

Expected increase in stormwater flooding 

throughout the community, which may 

result in increased demand for the facility 

to be used as an emergency shelter. 

Sea Level Rise 

& Storm Surge 

Little to no risk of flood impacts to the site 

as a result of sea level rise and storm 

surge. 

Expected increase in flood impacts to the 

community at-large and other emergency 

shelter sites, which may result in 

increased demand for this facility to be 

used as an emergency shelter in a flood 

event. 

1.2.2 Stakeholder Charrettes 

A kick-off charrette was conducted to understand the Cityôs needs and desires 

related to the emergency response functions of the site. A further charrette was 

conducted to present the draft findings and proposals for comment.  

Participants in the charrettes included Community Development Department, 

Department of Public Works, Department of Public Health, Fire Department, 

Electrical Department, Cambridge Rindge and Latin School, Public Library, 

Emergency Management, Human Services, and the Recreation Department.  
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1.2.3 Existing Conditions 

To supplement the outcomes of the charrette, Arup conducted an assessment of 

the existing conditions of the site through a review of the as-built drawings and 

individual site visits to each of the buildings. The following table highlights the 

key findings for each of the building systems and further descriptions can be 

found in Section 3 of this Report.  

System Summary  

Structural The CRLS, War Memorial, and Library buildings were constructed over a wide timeframe (1931, 

1955 and 2007, respectively with further renovations to CRLS and War Memorial in 2009 and 2011) 

and appear to be in good condition overall. 

It is unknown when the War Memorial was designated as an emergency shelter, however, it is 

understood this occurred before 2001. Based on the information provided, it could not be confirmed 

that the structure has ever been assessed for this use with respect to the increased snow, wind, and 

seismic load requirements by the latest Massachusetts building code. Though there is little structural 

concern related to using the War Memorial as an emergency shelter in events such as heat waves, 

cold snaps, hurricanes, floods, or fires, it is recommended the structural systems be evaluated for 

seismic load capacity if the building is intended to be used as a shelter after a seismic event.  

The CRLS and Library should similarly be assessed if their spaces are intended to be used for 

emergency dispensing or housing people ïdiscussions with the Department of Public Health suggest 

that these spaces are not suitable for emergency dispensing and would not be required as long as the 

War Memorial is available. 

Additions or renovations to the War Memorial that significantly modify the structure or add any 

weight to the structure would require the building to be evaluated for an increased risk occupancy 

category and the corresponding increase of snow, wind, and seismic loads on the structural systems. 

Due to the code requirements when the buildings were originally designed, this kind of structural 

analysis may result in the need for upgrades to the building to resist the increased loads based on 

current codes. 

Civil and 

Drainage 

There have been a few isolated historic flood events that impacted the Library building; however, it 

has been reported that these were caused by failures of the infrastructure ïwater main breaks and 

cooling tower failure.  

In addition, the War Memorial roof has experienced leaks in the past. 

Plumbing  The plumbing systems appear to be in good condition and there are sufficient numbers of restrooms 

and showers to operate the emergency shelter facility. The critical equipment for plumbing systems 

like pumps, water heaters, etc. is provided with emergency or standby power.   

Electrical  The electrical systems have adequate capacity and separate incoming power and distribution 

systems. There is back-up power in each building serving fire pumps and life safety systems with 

some limited additional provisions in CRLS and the Public Library. 

A preliminary analysis of the power provisions on-site suggests that the generator capacity at CRLS 

could adequately operate the entire building on emergency power and that the on-site fuel oil storage 

could run the generator for approximately 9 days before additional fuel deliveries would be needed. 

Similarly, the installed and temporary generator capacity at War Memorial could serve the entire 

load of the building if one of the CFDôs 2 temporary generators is provided.  

Mechanical There is adequate capacity within the mechanical systems and adequate ventilation in each of the 

buildings. Redundant heating and cooling equipment is also provided. In addition, one chiller in 

CRLS is connected to back-up power which could provide cooling to the whole building in mild 

conditions or a level of cooling in extreme conditions. 

Communications There are existing dead spots for cellular and radio coverage.  
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1.3 Findings & Proposed Enhancements 

Based on feedback from the various City stakeholders and a review of existing 

conditions, the following enhancements were identified as opportunities for the 

City to improve the resilience and adaptive capacity of the CRLS, War Memorial, 

and Library complex. The column on the left identifies the minimum requirements 

for operating an Emergency Shelter or Emergency Dispensing Site and the 

column on the right details the Arup teamôs proposals for enhancing the adaptive 

capacity of the current site. The color-coding indicates compliance with minimum 

requirements and complexity of the adaptive capacity proposals: 

¶ Green = compliant, or low complexity 

¶ Yellow = compliant but could be improved, or medium complexity 

¶ Red = not compliant, or high complexity 

Minimum Requirements 

(MEMA/MDPH/Checklist)  
Focus Area Adaptive Capacity Proposal 

ADA accessibility in public spaces including 

restrooms/bathing areas, dining facilities, and 

dormitories 

Accessibility None 

Heating and cooling to provide comfortable 

temperatures inside facilities. 

Shelter  

Queueing space prior to registration. Larger 

queueing areas are required when emergency 

dispensing site is active. 

Acquire portable tents that allow sheltered spaces to 

be provided for exterior queuing during inclement 

weather 

Loading dock access.  

Dormitory space (overnight patrons and staff). Amend lighting controls and fixtures in Field House 

and Gymnasium to be locally controlled 

Recreation (overnight patrons) and quiet/break 

areas (patrons and staff). 

Structural building assessment of War Memorial for 

Category IV compliance if seismic events are a 

concern and if structural works are required as part of 

these enhancements 

Administrative offices.  

Bathing facilities (overnight patrons).  
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Minimum Requirements 

(MEMA/MDPH/Checklist)  
Focus Area Adaptive Capacity Proposal 

Shall not be separated from owners. Service animals None 

Provisions shall be supplied (food/water, hygienic 

disposal of waste, location for exercise). 

 

Refrigeration required for both food and medication 

storage. Any storage for medication shall be locked 

and items shall be stored separately to any food. 

Medication Upgrade all refrigerators used for medication to be 

lockable 

Dedicated and locked refrigeration for vaccine 

storage. 

 

Basic Triage and First Aid care.  

Private screening areas.  

Charging stations for mobile devices are 

recommended 

Power Photovoltaics on War Memorial roof and associated 

storage (eg batteries) 

Back-up power is recommended but not essential Repair and reconnect Cogeneration System on CRLS 

roof 

Access to backup power (for light, heat, medication 

refrigeration, and medical equipment). 

Increase Generator Provision (e.g. install additional 

emergency receptacles, add emergency connections to 

generator backed boards and implement load shedding 

logic) 

 Installation of Microgrid ï refer to Section 5.1.1 for 

more details  

 Improve generator testing - install load banks 

 Add chillers and cooling pumps to Back Up Power 

Public telephone access. Communications Improve signal strength across the entire site to 

eliminate dead spots. 

Internal PA system.  
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Minimum Requirements 

(MEMA/MDPH/Checklist)  
Focus Area Adaptive Capacity Proposal 

Cell phone service.  

Emergency responder 2-way radio service.  

Internet (wireless or otherwise)  

Kitchen preparation space, food supplier, or food 

vendor (overnight patrons and staff). 

Food Amend food service proposal to include food/snack 

delivery to the Library in the event of an active 

heating/cooling shelter. 

Refrigeration required for both food and medication 

storage. Any storage for medication shall be locked 

and items shall be stored separately to any food. 

 

Dining space.  

Food/snacks to be provided at heating/cooling 

shelters. 

Operational adaptive capacity for consideration 

Parking (including ADA compliant spaces) shall be 

provided for general public. 

Transportation / 

Site Access 

Add Backwater Valves (BWVs) to War Memorial and 

CRLS 

Vehicular flow around the facilities shall be 

regulated and controlled to increase efficiency. 

Flood mitigation strategies at parking garage 

Security to enforce facility rules and prevent theft.  Operations Operational planning, including combined operations 

of shelter and emergency dispensing site, planning for 

food and delivery, and planning for animals 

Law enforcement command center (Dispensing Site 

only). 

Communications planning for site operations and 

communicating with residents 

 Education of Cambridge residents to understand 

emergency resources 

 Training of staff to clearly define roles and 

responsibilities and specialized training needs 
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2 Overview 

2.1 Project Goals 

As part of the City of Cambridgeôs on-going climate preparedness and resilience 

planning efforts, the City is conducting an adaptive capacity evaluation of the 

Cambridge Rindge and Latin School (CRLS), War Memorial Recreation Center 

(War Memorial) and Cambridge Public Library complex as a community 

emergency response and resilience center. The City has existing plans to use the 

CRLS and portions of the War Memorial as a community emergency shelter that 

can accommodate up to 556 individuals in the event of an emergency. In addition, 

portions of the two facilities have also been designated as an emergency 

dispensing site for medication by the Cambridge Public Health Department.  

These plans were developed through the traditional emergency management and 

public health planning processes but have not considered the potential impacts of 

climate change identified through the Cityôs Climate Change Vulnerability 

Assessment (CCVA). The intent of this study is to expand the Cityôs emergency 

planning work to include the impacts of climate change on the sheltering and 

emergency dispensing capacity at CRLS and War Memorial, and to evaluate the 

existing capacity of the complex to determine whether additional measures can 

create more robust resiliency.  

The CRLS, War Memorial, and Public Library complex is uniquely positioned to 

serve the City as an effective emergency response and resilience center because 

the complex is located outside the identified areas of flood risk and heat island 

impacts according to the CCVA. Therefore, there are opportunities to use this 

complex in creative ways to address traditional emergency response activities as 

well as the new and increasing risks to the community as a result of climate 

change.  

The focus of this study has been on the buildings and their physical systems, not 

the emergency planning and operational considerations of the site. 

Recommendations for operational enhancements were identified throughout the 

course of this study and meetings with various City officials and have been 

recorded in Section 5. Where applicable, those recommendations have also been 

included in this study. 
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2.2 Site Overview 

The complex includes the Cambridge Rindge and Latin School, the War 

Memorial Recreation Facility, and the Cambridge Public Library, which was 

developed over a number of years: 

¶ Cambridge Public Library ï 1888  

¶ Cambridge & Rindge Latin School 

ï 1933 with renovations in 2011 

¶ War Memorial ï 1955 with 

renovations in 2009 

¶ Media Center & Arts Center ï 1976  

¶ Field House, Tennis Courts & Parking 

Garage ï 1976  

¶ Cambridge Public Library Expansion 

ï 2009 

The following images show the layout and site plan for the complex.  
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2.3 Stakeholder Charrettes and Meetings 

In order to effectively evaluate the emergency response functions of the complex 

and understand the Cityôs needs for the functionality and operation of the site, 

coordination with key staff members at the City of Cambridge was essential. This 

coordination was accomplished through three main feedback loops: 

1. A stakeholder charrette on February 26, 2019, which was intended to 

understand the Cityôs goals for this complex and bring together the various 

departments with a vested interest in the site ï both from the perspective of 

day-to-day operations and for its emergency response capabilities 

2. Individual follow-up meetings were held with the Cambridge Fire 

Department, Department of Public Works, Electrical Department, and 

Human Services and Recreation Department 

3. A stakeholder charrette on May 21, 2019 to present the initial findings and 

proposals to get feedback in advance of issuing the final report 

The stakeholder charrette included key representatives from the following City of 

Cambridge Departments: 

The charrettes included a discussion of the drivers for this project, the current 

emergency response plans, any issues or concerns from City staff related to the 

facilities and their operations, proposed enhancements and general observations 

on the operation of the facilities under emergency conditions. 

2.4 Data Collection and Document Review 

In conjunction with the stakeholder charrettes and individual meetings with City 

Departments, the Arup team also reviewed the existing plans, as-built drawings, 

and applicable regulations and requirements that govern emergency shelters. The 

following section provides an overview of that document review.  

  

¶ Community Development 

Department 

¶ Department of Public Works 

¶ Fire Department 

¶ Electrical Department 

¶ Department of Public Health 

¶ Cambridge Rindge and Latin School 

¶ Public Library 

¶ Emergency Management 

¶ Human Services 

¶ Recreation Department 
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2.4.1 Existing Emergency Shelter and Emergency Dispensing 

Plans 

The CRLS and War Memorial are designated to serve as a community shelter and 

emergency dispensing site for medication. The following plans have been 

developed to define the operations and use of the two facilities for the emergency 

shelter and emergency dispensing functions: 

¶ Cambridge Public Health Department Emergency Dispensing Site (EDS) 

Guidance ï revised May 2015 

¶ Cambridge Emergency Management Shelter Facility Resource: Cambridge 

Rindge and Latin School ï updated June 2013 

The two emergency plans currently use many of the same spaces to serve their 

purposes, including the 1st Floor Field House and 2nd Floor Gymnasium. 

It has been discussed and confirmed by the Department of Public Health that the 

two operations would NOT occur simultaneously on this site. An Emergency 

Dispensing Site is for Biological, Chemical or Pandemic exposure to an act of 

terrorism or pandemic disease eg Anthrax, Avian Flu. It is not encouraged to have 

people congregating and sheltering in place in large numbers if  such an event has 

ever taken place. They should be encouraged to stay in isolation as much as 

possible.  

The War Memorial is the only location in Cambridge that provides such good 

access for the delivery of tractor trailers and pallets of medication so should take 

priority over the Emergency Shelter if both operations were ever required 

simultaneously in the City.  

The following table provides more detail on the areas of the facilities that have 

been designated for use. 

Location Emergency Shelter Plan Emergency Dispensing Site 

Field House / 1st Floor ¶ Dorm Area ï 396 people ¶ Dispensing 

¶ Medical Services 

¶ Ambulance Exit 

War Memorial / 1st Floor  ¶ Intake Registration 

¶ Command Center 

¶ Mental Health/ Quiet Space 

¶ Restrooms ï 17 standard/ 6 accessible  

¶ Showers ï 22 standard/ 20 accessible 

 

War Memorial / 2nd Floor ¶ Staff Break and Staff Dorm Area  

¶ Restrooms ï 5 standard/ 2 accessible  

 

War Memorial / 2nd Floor 

(Gymnasium) 
¶ Dorm Area ï 160 people ¶ Dispensing 

¶ Medical Services 
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Location Emergency Shelter Plan Emergency Dispensing Site 

CRLS (Arts Center) / 1st Floor ¶ Staff Break and Dorm Area ¶ Triage 

¶ Registration 

CRLS (Arts Center) / 1st Floor 

(Auditorium)  

 ¶ Additional Inclement 

Weather Staging 

CRLS (Media Center) / 1st Floor 

(Cafeteria) 
¶ Food Service 

¶ Recreation Area  

¶ Mental Health/ Quiet Space 

¶ Cafeteria 

Temporary location ï South East 

corner of Field House 
¶ Pet Trailer  

2.4.2 Applicable Requirements 

The current emergency plans for the site are guided by the following documents. 

¶ Department of Public Health ï Emergency Dispensing Sites (EDS) ï A guide 

for Local Health on Planning for Medical Countermeasure (MCM) Dispensing 

Operations ï October 2017 (DPH) 

¶ Massachusetts Statewide Mass Care and Shelter Coordination Plan: Local 

Shelter Toolkit ï July 2018 (MEMA) 

The key requirements of the documents describe good practice around: 

¶ Accessibility ï for all members of the population 

¶ Shelter ï sleeping accommodation  

¶ Medication ï access to medication to maintain health, mental health and 

function  

¶ Power ï Redundant source should be available but is not a requirement 

¶ Communication ï so all members of the population can be helped and 

informed  

¶ Food ï provision on site for a range of dietary requirements  

¶ Service animals ï providing food and supplies  

¶ Transportation ï access to all members of the population 
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Based on the requirements from MEMA and MDPH, the three buildings at the 

complex were evaluated in their current capabilities. The table below identifies 

the current uses of each building, the important capabilities based on these two 

guidance documents, and any additional recommended functions of services. 

Items in red text identify areas where the existing emergency response plans may 

need additional considerations to be in line with the guidance documents.   

Buildings in 

Complex 

Current Use Important Capabilities  Other Recommended 

Functions or Services 

War 

Memorial 

Recreation 

Center 

¶ Emergency 

Shelter & 

Emergency 

Dispensing 

Site 

¶ ADA accessible 

¶ Shared parking for 300 

vehicles 

¶ Backup power 

¶ Dormitories for 556 

¶ Only pre-prepared and 

delivered full meals 

¶ Loading dock 

¶ No inside queueing area 

capabilities 

¶ Dedicated refrigeration for 

vaccines is delivered 

¶ Heating/cooling 

¶ Water 

¶ Charging stations 

¶ Showers 

¶ Triage 

¶ Pet sheltering services 

Cambridge 

Rindge and 

Latin School 

¶ Cafeteria is 

used for 

emergency 

shelter & 

dispensing 

site 

¶ Portions are 

used for 

inclement 

weather 

staging for 

emergency 

dispensing  

¶ ADA accessible 

¶ Shared parking for 300 

vehicles 

¶ Backup power 

¶ Kitchen/food preparation 

services 

¶ Large inside queuing area 

capabilities 

¶ Heating/cooling 

¶ Water 

¶ Full meals able to be 

prepared on-site 

¶ Charging stations 

Cambridge 

Public 

Library 

¶ Not used ¶ ADA accessible 

¶ Parking garage under 

building 

¶ Backup power 

¶ Heating/cooling 

¶ Water 

¶ No food or snacks are 

available; restricted to 

areas without carpeting 

¶ Charging stations 
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3 Climate Change Projections and Impacts 

The City of Cambridge has a long-standing commitment to addressing the 

unavoidable impacts of climate change on the community. The Cityôs Climate 

Change Vulnerability Assessment (CCVA) developed an understanding of the 

physical and social implications of our changing climate and established a 

technical foundation to make the City more resilient. The CCVA, developed in 

two parts, assesses the risks posed by increasing temperatures and precipitation as 

well as sea level rise and storm surge, and provides the technical foundation that 

underpins the Cityôs climate change preparedness and resilience planning efforts. 

This adaptive capacity evaluation is one component of the Cityôs larger resilience 

planning efforts. The intent of this analysis is to assess the ability of these 

emergency response facilities to continue to operate and provide the necessary 

community support services to the City in the face of our changing climate. 

This report not only assesses the potential direct impacts of climate change on the 

CRLS, War Memorial, and Library facilities and infrastructure, but also looks at 

the larger context of climate change impacts to the City of Cambridge and how 

those impacts may result in the need for more robust resiliency measures to 

accommodate the increased need for sheltering as a result of impacts to other 

areas of the City. 

The following section outlines the expected future climate conditions within the 

City of Cambridge that form the basis of this analysis.  

3.1 Rising Temperatures 

Average and extreme temperatures are expected to increase significantly over the 

next 50 years. By 2070, we may see close to a 600% increase in the number of 

extreme heat days over 90 degrees, from approximately 11 days annually to close 

to 70 days per year, as demonstrated in the image below.  
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These rising temperatures have significant public health implications for the 

community and are likely to cause significant heat-related illnesses and deaths 

throughout the community, particularly in higher-risk populations like children, 

elderly, and lower-income communities with limited access to cooling. While the 

site is not expected to experience an increased impact due to exacerbated heat 

island effects in that area of the City, there is likely to be increased demand on the 

energy and cooling infrastructure of each of the buildings and an increased need to 

provide cooling shelters and services to the community at-large.  

The existing cooling infrastructure appears adequate to cope with the current 

temperatures; however, equipment sizes and cooling capacity on-site may need to 

be increased as temperatures increase throughout the century. Additional upgrades 

to the building envelopes may also be needed to provide better insulation and 

passive cooling to the buildings. 

3.2 Increased Precipitation  

The site, and specifically the Public Library, has experienced some isolated 

historic flood events over the last 10 years. These recent events demonstrate a 

need to review the drainage infrastructure and flood protection measures on site in 

order to minimize any stormwater-related impacts to the site or the buildings.  

While the impact of precipitation on the building infrastructure appears to be 

limited, accessibility to the Library site may well be affected and therefore 

alternative entry routes to the Library from Cambridge Street rather than 

Broadway should be considered if it is to be used as part of the Emergency Shelter 

or for general access. 

The CCVA estimates that rainfall 24-hour rainfall events may increase by 

approximately 30% over the next 50 years. However, that increase in rainfall is 

not expected to cause a significant increase in precipitation-based flood events on-

site between the present-day and 2070. The Cambridge FloodViewer shows that 

the 2070 100-year precipitation-based flood elevation on the site is 34.5ô CCB, 

which is the same as the present-day 1:100 flood elevation.  

While the precipitation-based flood risk on-site may not increase significantly 

over the next 50 years, there is an expected increase in stormwater flooding 

throughout the community (as displayed in the 2070 100-year flooding from 

precipitation map below), which may result in increased demand on the shelter if 

shelters in affected neighborhoods are impacted or over populated.  
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3.3 Rising Sea Levels 

The site of the CRLS, War Memorial & Public Library is currently in an area that 

shows no risk of flooding from sea level rise and storm surge. Therefore, there is 

little future flood risk to the buildings. However, the increasing flood risk to the 

community may increase the frequency and capacity needs for using the site as an 

emergency shelter for the community. Therefore, operations planning should 

consider the impact on other emergency shelters in Cambridge that may be 

displaced in the event of flooding and might need to use this facility instead.  
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4 Existing Conditions 

A review of the existing conditions of the site was conducted to determine the 

current infrastructure and its ability to meet current requirements and future risks 

to the buildings and their functionality as emergency response facilities. 

4.1 Structural  

4.1.1 War Memorial  

The current shelter layout is situated primarily inside of the War Memorial which 

was built in 1955. The primary structure is concrete construction with the 

fieldhouse as steel construction with CMU infill built in 1976. Minor structural 

renovations and mechanical penthouse rooms were built in 2009.  

It is unknown when the building was first designated as an emergency shelter for 

the City of Cambridge, but it is understood that this occurred before 2001. To date 

we have been unable to locate any records surrounding this decision including any 

structural inspections or analysis of the building that have been produced. Based 

on this information, it could not be confirmed that the structure has ever been 

assessed as an emergency shelter with respect to the increased snow, wind, and 

seismic loads since the state of Massachusetts adopted the IBC and ASCE 7 as a 

base code.  

Due to the code and building use changes increased loading on the building for 

equipment or PV or major alterations to the building would require an assessment 

of the buildingôs structural capacity with regards to the increased loads and 

include evaluating the increased risk category for the building. Based on the 

current Massachusetts Building Code ï CMR 780 9th edition, which provides 

amendments to the International Building Code ï 2015 (IBC), the school would 

fall under a risk category of III and need to be increased to a IV as an emergency 

shelter. Snow, seismic, and wind loads each use importance factors in their 

calculations that are directly related to the building risk category and a change 

from a III to IV would increase snow loads by 9% and seismic loads by 20%. By 

alteration requirements, affected structural elements and systems are required to 

be evaluated if the gravity load increases by more than 5% and the lateral load 

increases by more than 10%, therefore any change to the building that triggers an 

alteration/renovation assessment by CMR 780 would result in an analysis of the 

affected structural members. Due to the code requirements when the building was 

originally designed these increased loads may result in the need for upgrades to 

the building to resist the increased loads.   

From visual inspections, the building appears to be in good condition and its 

designation as an emergency shelter for events including heat waves, cold snaps, 

hurricanes, or fires is not of concern structurally. However, it is recommended that 

the War Memorial structural systems be evaluated for seismic load capacity in the 



  

City of Cambridge Department of Public Works Municipal Facilities Improvement Plan No. 6657 
Adaptive Capacity Report for CRLS, War Memorial and Library  

 

  | Issue | June 28, 2019 | Arup USA, Inc 

\\GLOBAL.ARUP.COM\AMERICAS\JOBS\BOS\240000\245396-00\11 245396-06 CRLS ADAPTIVE REUSE\4 INTERNAL PROJECT DATA\4-05 REPORTS & 

NARRATIVES\ADAPTIVE CAPACITY REPORT - ISSUE.DOCX 

Page 18 

 

future if the building is intended to be used as an emergency shelter after a seismic 

event. Built in 1955, the building would not have been designed for seismic loads, 

and in the event of an earthquake sections of the building may be damaged and 

considered structurally unsafe. 

4.1.2 Cambridge Rindge & Latin School 

The CRLS was originally built in 1932 of concrete construction with additions 

and minor renovations to the structure in 1976. Building design was completed 

prior to modern code standards for wind and seismic lateral forces, and without 

any recent renovations the building has most likely never been assessed for 

increased forces and code requirements. The structure has been designated as a 

FEMA emergency shelter and assessed separately for those requirements. 

Currently, the kitchen is the only part of the structure which is designated as part 

of the city emergency therefore we would not recommend that the building need 

to comply with emergency shelter loading requirements. However, should the 

CRLS be considered for housing people or medical dispensing, the structure 

should be reevaluated for the change in risk category. 

4.1.3 Cambridge Public Library  

The Library is mixed steel and concrete construction designed in 2006 under the 

CMR 780 6th edition. No major renovations have taken place since original 

construction and the structure has been maintained in good condition.  

Currently the library is not being used for emergency sheltering or as part of a 

wider ñcampusò for emergency response and the proposed uses of the structure 

would not include housing people or medical dispensing. Therefore, we would not 

recommend that the building need to comply with emergency shelter loading 

requirements. However, should the library be considered for housing people or 

medical dispensing, the structure should be evaluated for the change in risk 

category.  
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4.2 Mechanical 

4.2.1 War Memorial  

The War Memorial and Field House mechanical design currently consists of three 

air handling units (AHU), one chiller, and five boilers located in the War 

Memorial mechanical room and two AHUs on the Field House roof. Together 

these pieces of equipment service the War Memorial building with 31,700 CFM 

conditioned air, 20,200 CFM ventilation, and 10-million tons of heating max. 

The system is appropriately sized for the expected capacity of the building, with 

some flexibility and redundancy built in. All AHUs are variable volume and the 

second AHU on the Field House roof is usually offline, only turning on if needed 

based on CO2 sensors. There are 5 boilers total but the building can run on 3, 

providing backup capacity in the event of failure or unexpected demand. Finally, 

heating hot water (HHW) and chilled water (CHW) are interconnected between 

the War Memorial and CRLS providing extra resilience, but not full redundancy. 

4.2.2 Cambridge Rindge & Latin School 

The CRLS mechanical system is comprised of 2 chillers with 750 ton cooling 

capacity each, located in the S112 Chiller Room, 7 boilers with both primary and 

secondary loops located in the S231 Boiler Room, and 21 rooftop units (RTU) 

located on the CRLS roof, 11 of which are on standby power. 

The system provides a sufficient amount of heating and cooling for the building 

occupancy, with resilience built in via the interconnected CHW and HHW system 

with the War Memorial, as well as having 7 boilers with the building only needing 

3 to have sufficient heat. Further, there is a cogen on the CRLS roof that is 

currently offline due to the expense it takes to run as well as the state of the 

system with inefficiencies like bent rods and not enough ways to dissipate heat. 

4.2.3 Cambridge Public Library  

The Library mechanical system is currently set up with AHUs split between the 

old and new sections of the library, with HHW and CHW all being served from 

the boilers and chillers in the new basement mechanical room. The AHUs have a 

combined capacity of 109,200 CFM conditioned air, with 43,500 CFM 

ventilation. There are 4 AHUs total, AHU-1 and 2 in the new mechanical 

basement, and AHU-5 and 6 in the old mechanical attic. All are VAV except for 

AHU-6. 

There are 2 gas-fired boilers, with a combined heating capacity of about 5,800 

MBH. For cooling, the building has 2 chillers from 2007 that provide a combined 

450 tons cooling to the whole library. Neither runs on emergency power.  
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4.3 Electrical 

The table below summarizes the power provision and resilience on site. It is based 

on site visits, reviews of the as-built electrical drawings and electricity bills for the 

facilities. The numbers are all approximate as the exact power factors of all 

equipment are not known.  

Building  Normal 

Supply 

Back Up Power  Peak 

Load 

Average Load 

(over a year) 

War 

Memorial 

~1900kW Generator ï 355kW 

Generator connection ï 160kW 

490kW 180kW 

CRLS ~2400kW Generator ï 1500kW 

Cogen ï 70kW 

PV ï 30kW 

1480kW 350kW 

Library  ~1600kW Generator ï 300kW 

PV ï 65kW 

595kW 200kW 

Refer to section 5.1.1 for a detailed analysis of the existing facility electrical 

loading. 

4.3.1 War Memorial  

The War Memorialôs main electrical service is provided by Eversource and is fed 

from a 13.8kV unit substation located in the parking garage. The main 

switchboard is rated for 2,500 amps at 480/277 volts. The maximum capacity of 

the switchboard is approximately 1,662 kVA.  

An existing 300 kVA diesel generator is located on the roof and provides power 

for the fire pump only. War memorial life safety and critical loads such as fire 

alarm, emergency lighting, boilers, sump pumps, and selected plug loads are 

powered from the CRLS emergency generator. Equipment currently backed up by 

the generator include emergency lighting, fire pump, five boilers, and two sump 

pumps.  

An existing docking station is located on the exterior to provide additional backup 

power to the building. The docking station is rated for 200 amps and sized for 

connection to a maximum 150 kVA temporary generator.  
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4.3.2 Cambridge Rindge & Latin School 

The CRLSôs main electrical service is provided by Eversource and is fed from a 

2,500 kVA utility transformer located in a dedicated vault located on level 1. The 

transformer feeds two main switchboards each rated for 3,000 amps at 480/277 

volts. The two main switchboards have the capacity for approximately 4,000 kVA 

however, the utility transformer serving the two switchboards is only rated for 

2,500 kVA.  

An existing 1,500 kVA diesel generator is located on the roof and provides 

emergency (life safety) and optional standby power for the facility. Equipment 

currently backed up by the generator include emergency lighting, fire pump, 

majority of power to the kitchen, about half the roof top units, one chiller, and 

majority of the air conditioning units. 

Existing photo-voltaic (PV) panels are located on the roof of the CRLS Arts 

Center. There are two inverters each rated for 15 kW each, for a total capacity of 

30 kW. 

4.3.3 Cambridge Public Library  

The Libraryôs main electrical service is provided by Eversource and is fed from a 

utility transformer located in a dedicated vault located in the basement. The 

transformer feeds a main switchboard rated for 2,000 amps at 480/277 volts. The 

maximum capacity of the switchboard is approximately 1,300 kVA. 

An existing 300 kVA diesel generator is located on the basement and provides 

emergency (life safety) and optional standby power for the facility. Equipment 

currently backed up by the generator include emergency lighting, exhaust fans, 

and sump pumps.  
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4.4 Plumbing 

4.4.1 War Memorial  

The incoming services, sanitary and storm outfalls exist on the Cambridge Street 

side. The sanitary and storm mains route in the basement and appear to drop 

before existing the building. Branches connecting to the storm main that are 

susceptible to flooding have backwater valves to prevent the ingress of water into 

the building during a flood. The storm main does not have a backwater valve; 

however, due to the drop in elevation before exiting the building, flooding of the 

municipal storm drainage in the street is not expected to affect the building 

operation. There has been no indication that flooding is an issue in the War 

Memorial. There sump pumps and ejectors in the basement are on emergency 

power. 

The War Memorial has two (2) gas-fired hot water heaters located on level 2 

which helps the resiliency of this facility during flooding or power outages. The 

hot water is a recirculating system that appears to be on standby power; the gas 

equipment/accessories also appear to be on standby power. Due to the current use 

and occupancy of the War Memorial there are more than enough ADA and non-

ADA showers, restrooms, and sinks to support the emergency shelter and the 

emergency dispensing functions from a plumbing stand point.  

4.4.2 Cambridge Rindge & Latin School 

This section focuses on the CRLS Arts Center as it is connected to the War 

Memorial and will be the most sensible facility to occupy if the need arises. The 

Arts Center has numerous storm and sanitary outfalls in the lower level that 

connect to the civil drainage for the general CRLS campus. There does not appear 

to be backwater valves on the sanitary or storm outfalls to civil but there has been 

no indication of flooding in this facility in the past. There are sanitary and storm 

ejector pits and pumps on the basement level which are on emergency power. 

There are two (2) incoming water feeds to CRLS, which support the Arts Center 

as well, these are a 5ò service on the Broadway Street side and a 4ò service on the 

Cambridge Street side. The hot water is a recirculating system fed from two (2) 

gas fired water heaters on the second level of CRLS. The primary boilers, 

recirculation equipment, and associated gas equipment are currently on standby 

power. There are also stand-alone electric water heaters that are used as backup in 

case the gas water heaters malfunction. The Arts Center has an adequate amount 

of restroom facilities to support the emergency shelter and emergency dispensing, 

in conjunction with the War Memorial. The Arts Center has plenty of non-

lavatory sinks that can be utilized for emergency dispensing purposes. 
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4.4.3 Cambridge Public Library  

The Library, from a plumbing perspective, has adequate fixtures and equipment to 

act as an amenity space to compliment the War Memorial and CRLS Arts Center. 

Flooding has been noted in the library but the source of this seems to be through 

other utilities (electrical conduit) and is addressed under the Civil Engineering 

narrative of this report. 

4.5 Civil and Drainage 

4.5.1 Overview of Drainage Infrastructure 

This section describes the state of the existing civil and drainage infrastructure 

serving the complex. It has been compiled based on the record as-built 

information, site visits and desk top studies. 

The existing storm drainage serving the site is collected from the neighborhoods 

northeast and southeast of Lorentz Park and conveyed by gravity into a large 

circular stormwater storage tank in Lorentz Park near the main entrance to the 

Library. The stormwater storage tank is approximately 30 feet deep and is 

assumed to be constructed water tight. The storage tank is dewatered by a 4 HP 

duplex pump system with a 4-inch discharge forcemain to the municipal separate 

storm sewer system in Broadway.  

The Broadway storm sewer system conveys flows westerly along Broadway, then 

southerly along Quincy Street and DeWolf Street, ultimately discharging to the 

Charles River.  The major stormwater carrier pipes serving the neighborhood are 

indicated on the image below in blue. 
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4.5.2 Historic Flooding 

City of Cambridge staff have indicated infrastructure failures, including a water 

main break and a cooling tower failure, have previously caused flooding at the 

site, including:   

¶ Storm water runoff entering the garage entrance and ponding at the bottom of 

the garage ramp; 

¶ Groundwater was conveyed along utility wall penetrations in the garage, 

causing water to drip on the electrical panel in the garage; and, 

¶ Water seepage entering the south side of the stone library building in the staff 

area 

Feedback from attendees at the Charrette suggested that stormwater and 

groundwater are not known to have caused any flooding at the site. 

4.5.3 Present-day Precipitation Impacts 

City of Cambridge FloodViewer indicates present-day 1:100 probability flooding 

(i.e. 100-year event) is anticipated adjacent to the site along Broadway and Ellery 

Street (indicated in green in Image 2). FloodViewer also identifies the Ellery 

Street driveways to the loading dock and to the garage below the Field House and 

Tennis Courts as being at risk of flooding during a present-day 1:100 precipitation 

event. This flooding may cut off access to the Ellery Street loading dock during a 

flood event, and presents a flood risk to the electrical substation and switchgear 

located in the garage below the Field House and Tennis Courts. 

The Present Day 100-Year Precipitation flood elevation for the property is 

identified in Cambridge FloodViewer as elevation 34.5ô Cambridge City Base 

(CCB). We note the Present Day 100-Year Precipitation flood elevation for 96 

Ellery Street (directly across the street from the loading dock and garage 

driveways) is identified as elevation 29.1ô CCB. 

We consider it likely that the existing pipe networks in Broadway and Ellery 

Street and/or the Lorentz Park stormwater storage tank has insufficient capacity to 

convey and store the present-day stormwater runoff from the 1:100 probability 

flood event. We note that increasing the capacity of these stormwater management 

systems to discharge stormwater away from this area may increase the flood risk 

to properties downstream. 
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The image below displays the potential present-day flood risk to the site from the 

1:100 precipitation event.  

 

4.5.4 2070 Precipitation Impacts 

The City of Cambridge FloodViewer indicates no significant local increase in 

flooding at the site between the 1:100 present-day and the 1:100 precipitation 

event in 2070. The 2070 100-Year Precipitation flood elevation on the site is 

identified in Cambridge FloodViewer as elevation 34.5ô CCB, which is the same 

as the present-day 1:100 flood elevation. However, adjacent properties and the 

surrounding neighborhoods do experience increased flooding during the 2070 

scenario (indicated in purple in the image below). Of particular note, increased 

flooding is anticipated along DeWolf Street, indicating any increase in stormwater 

flows away from the site may exacerbate downstream flooding during the 2070 

scenarios. 
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5 Proposed Enhancements 

This focus of this assessment was a review of potential physical improvements to 

the complex to improve the resilience and adaptive capacity of the site. The 

following table provides a brief overview of the recommended enhancements and 

how those enhancements should be assessed in relation to each other. These 

projects should also be assessed against and coordinated with the Cityôs net zero 

and climate mitigation goals.  

 Proposed Enhancement  Location Complexity 

Power 1 Back Up Power ï Minimum Upgrade  All Buildings Low 

2 Back Up Power ï Medium Upgrade All Buildings Medium 

3 Back Up Power ï Maximum Upgrade ï Microgrid ï Study  All Buildings High 

4 Solar Photovoltaics on War Memorial roof War Memorial High 

5 Lighting Upgrades for better control  War Memorial Medium 

6 Generator Testing ï Load banks All Buildings  Medium 

7 Cogeneration systems CRLS  High 

Medication 8 Additional refrigeration capacity CRLS Low 

Shelter 9  Structural assessment of War Memorial for Category IV War Memorial Low 

10 Library cooling shelter Library  Low 

11 Dual fuel boilers All Buildings  Medium 

Communications 12 Communication upgrades All Buildings  Low 

Sitewide 13 Backflow prevention on drainage CRLS & WM Low 

14 Flood protection of garage entrance War Memorial Low 

15 Sealing utility conduits, wall penetrations, and structure walls Library  Medium 

16 Anti-seep collars on utility trenches Library  Medium 
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5.1 Physical & Infrastructure Enhancements 

The following section provides an overview of the proposed infrastructure 

enhancements based on our review of the existing conditions of the site and the 

feedback received from City staff on the needs of the site. 

5.1.1 Power 

Existing load data for the CRLS campus has been provided by the City of 

Cambridge and shows that the peak combined electrical load for all three 

buildings exceeds 1,500kW for less than 900 hours over the three years. This 

means that, if reconfigured, the existing 1,500kW generator located within the 

School could power the whole facility in a business-as-usual manner for all but 

~300 hours per the year. If the Library were not connected to a centralized system, 

the load is less than 1,500kW for all but ~80 hours during the three-year period 

(approximately 26 hours per year). The load duration curve below shows the 

hourly facility load sorted by magnitude for a three-year period. This graph is 

used to show how frequently a facilityôs load is above or below specific 

thresholds. In this case, the graph shows that the overall facility load is larger than 

the CRLS generator for less than 900 hours over the course of the 3-year period. 

This means that the CRLS generator has a high probability of being able to meet 

the business-as-usual facility load (>96% of the time).  

 

  

Total campus load exceeds CRLS generator 

capacity for ~900 hours over 3 years. 

Existing generator can meet business-as-usual power 

requirements for more than 96% of the time. 

CRLS generator capacity 

1500kW 
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Based on this, it appears that the existing 1500kW generator can power the facility 

during a power outage. Some load-shedding is recommended (option 2 or option 3 

on the following pages) in order to allow the system to accommodate higher-than-

usual loads which may be present during a shelter-in-place condition. 

Additional capacity and redundancy could also be added by connecting the 

existing 300kW Library generator to a microgrid to provide a total of 1,800kW. 

The combined generator capacity could power the facility in a business-as-usual 

manner for all but ~50 hours a year. Automatic curtailment of critical loads would 

allow the system to operate as long as a diesel fuel supply is available. 

Furthermore the addition of the Library generator to the system will provide 

increased resilience in the event of a failure of one of the generators ï the facility 

would still be able to power critical loads. 

Furthermore, addition of one or more battery energy storage systems (BESS) 

could provide additional resilience in the form of fuel diversity in the case of a 

generator failure. Combining a BESS with the existing PV systems would allow 

them to participate in the upcoming DOER Clean Peak Standard which provides 

an incentive for using clean energy (batteries charged from the PV system) to 

offset peak grid loads. This would provide an additional revenue stream and 

thereby decrease the expected payback period. Depending on the technology used 

and configuration of the system, the addition of a BESS could also provide an un-

interruptible power source for the most critical loads on the campus as needed. A 

BESS system could also be configured as a redundant power-source to the 

existing generators, such that critical power could be provided for select loads in 

the event of a generator failure, in order to ensure that a minimum of loads could 

remain powered while the generator is repaired, or a temporary generator 

procured. 

It is recommended that a more detailed microgrid study be completed to 

determine the optimal system configuration in order to better understand the 

operational benefits and costs associated with the backup schemes discussed 

below. 

 

  



  

City of Cambridge Department of Public Works Municipal Facilities Improvement Plan No. 6657 
Adaptive Capacity Report for CRLS, War Memorial and Library  

 

  | Issue | June 28, 2019 | Arup USA, Inc 

\\GLOBAL.ARUP.COM\AMERICAS\JOBS\BOS\240000\245396-00\11 245396-06 CRLS ADAPTIVE REUSE\4 INTERNAL PROJECT DATA\4-05 REPORTS & 

NARRATIVES\ADAPTIVE CAPACITY REPORT - ISSUE.DOCX 

Page 29 

 

1. Back Up Power ï Option 1 ï Limited backup power 

Enhancement Provide additional critical receptacles for backup power throughout the facility 

Focus Area Accessibility  Shelter Service 

Animals 

Medication Power Communications Food Transport/ 

Site 

Location All buildings 

Scope 

Description 

Provide receptacles connected to a new optional standby system in critical locations 

throughout the buildings.  

Complexity  Low Medium High 

Assessment Feasibility of this option is based on final metering of the panels within the existing optional 

standby system. Refer to the sketch below for potential panels which could be used to feed 

new receptacles 

Figure 1: Panels within the War Memorial 
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Figure 2: Panels within the CRLS 

 

 

Based on the overall facility load information provided, it appears to be likely that 

the indicated panels should have sufficient electrical capacity to accommodate 

new loads. Further site visits are required to confirm the feasibility of using the 

indicated panels. 
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2. Back Up Power ï Option 2 ï Full Manual Back Up 

Enhancement Use existing generators to provide complete backup to the building using manual control and 

load shedding 

Focus Area Accessibility  Shelter Service 

Animals 

Medication Power Communications Food Transport/ 

Site 

Location All buildings 

Scope 

Description 

Provide an additional feed from the CRLS emergency generator to the War Memorial and 

Library main switchboards. Provide provisions to power the main switchboard from the 

generator when utility power is lost. Include a remote shunt-trip from the fire pump start 

circuit to remove optional standby power and ensure the generator has capacity for the fire 

pump. 

Complexity  Low Medium High 

Assessment This option will allow full building backup, although manual control will be required to 

ensure that the generator does not overload as the existing load indicates that during certain 

times of the year the facility load will exceed the capacity of the CRLS generator. As it is 

anticipated that shelter-in-place scenarios may require additional power than business-as-

usual, it is likely that some areas within the building may need to be isolated and de-

energized. To keep operations of this system manageable, the option does not include 

provisions to connect the Library generator. 

 

Figure 3: Work Required within the Library 
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Figure 4: Work Required with the CRLS Building 

 

 

Figure 5: Work Required within the War Memorial 

 

 

  




















































































